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57 ABSTRACT 
The tool holder of modular construction of driven tools 
for use on lathes consists at least of one base holder and 
various tool heads connectable interchangeably there 
with. The base holder has a fixing shank, an attachment 
flange connected thereto, as well as a drive shaft rotat 
ably mounted therein. Each tool head has at least one 
rotatable tool receptacle in a housing and a drivable 
shaft connected thereto. On the mutually facing ends of 
the drive shaft and the driven shaft there are provided 
coupling parts which can couple without relative rota 
tion therebetween. The driven shaft is provided on the 
input side with a support pin freely projecting beyond 
the associated coupling part. The drive shaft is provided 
in the region of the attachment flange with a coaxial 
support bore, into which is received the support pin of 
the tool head. 

12 Claims, 7 Drawing Sheets 
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TOOL, HOLDER OF MODULAR CONSTRUCTION 
FOR DRIVEN TOOLS 

FIELD OF THE INVENTION 
This invention relates to a tool holder of modular 

construction for driven tools for use on lathes, with a 
base holder, which comprises a fixing shank or the like 
adapted to fit in a receptacle of the lathe, an attachment 
flange coaxially adjoining the same, as well as a drive 
shaft rotatably mounted in this flange and the fixing 
shank, with a plurality of different tool heads connect 
able interchangeably with the attachment flange di 
rectly or if desired with the interposition of at least one 
intermediate part, each tool head comprising at least 
one rotatable tool receptacle rotatable in a housing and 
a drivable shaft in driving connection therewith, rotat 
ably mounted in the housing, and with coupling parts 
on the mutually facing ends of the drive shaft and the 
driven shaft, adapted to be non-rotatably coupled to 
gether by axial engagement, wherein a one or two-part 
intermediate shaft is rotatably mounted in a housing of 
the intermediate part, with coupling parts on the input 
and output ends adapted to couple with the aforesaid 
coupling parts. 

BACKGROUND OF THE INVENTION 

Modern lathe comprise a tool turret or a similar re 
ceiving device for simultaneous reception of a large 
number of tools. These tools are brought into the work 
ing position one after the other by indexing the tool 
turret, so that a workpiece can be machined by the 
different tools in turn without tool changing. In order to 
be able to carry out a final machining of the workpiece 
as far as possible in a single cut in the lathe, tool holders 
can also be fitted in the receptacles of the tool turret 
which can receive driven tools, such as drills, mills and 
screw-cutting tools. The drive for these driven tools 
clamped in the tool holder is effected through a drive 
shaft rotatably mounted in the base holder and whose 
input end projecting out of the fixing shank of the base 
holder can be coupled to a rotary drive provided in the 
tool turret. Since the receptacles for the tool holders in 
the tool turrets take the most varied forms, the fixing 
shanks of the tool holders must also be adapted to the 
receptacles of the tool turret in question. The tool hold 
ers themselves are formed in the most varied manner 
according to the machining requirements. There are for 
example tool holders in which the driven tools are ar 
ranged coaxially or axially parallel or radially relative 
to the axis of the fixing shank. Furthermore, for certain 
machining requirements a gear must be provided be 
tween the drive shaft of the fixing shank and the tool, 
with which the speed of rotation of the drive shaft is 
stepped up or stepped down. 
On account of this number of different receptacles 

and differently formed tool holders, tool holders of 
modular construction are known (brochure of the firm 
WTO WERKZEUG-EINRICHTUNGEN GmbH, 
D-7600 Offenburg, “WTO-Pr?zisions-Werzeugeinrich 
tungen' WTO Precision Tool Devices), in which the 
user of these tools can assemble a tool holder corre 
sponding to the current machining requirements from 
individual modules. Such modules are base holders with 
variously formed fixing shanks, on to which can be 
fixed tool heads for drills and mills, tool heads with 
thread-cutting devices, angle, drilling and milling de 
vices, tool heads with a plurality of spindles, eccentric 
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2 
rotary heads and the like. An intermediate part contain 
ing a gear can moreover be fitted between the base 
holder in question and the tool head in question. There 
are also intermediate parts with step-up gears and the 
same with step-down gears, as well as intermediate 
parts with so-called offset gears, with which the tool 
head can be mounted radially offset relative to the axis 
of the fixing shank. The number of the multi-formed 
modules, from which the user can himself assemble a 
tool holder matching the current machining require 
ments, is not specified here exhaustively. 
The driven shaft provided in the tool head and also 

the intermediate shaft in the intermediate part must as a 
rule be mounted in at least two bearings. In order 
thereby to achieve a good and solid bearing, especially 
of the driven shaft in the tool head, which mostly also 
serves to receive the tool, the two bearings must be 
arranged at the greatest possible axial spacing from one 
another. However the axial structural length in the 
direction of the axis of the fixing shank is thereby in 
creased, so that a tool holder assembled from a plurality 
of modules projects relatively far out from the tool 
turret. The greater the projection, the smaller the rigid 
ity of the tool holder in question. With a reduced rigid 
ity the machining accuracy also suffers. Moreover a 
greatly projecting tool holder leads to long setting tra 
verses, which increase the machining time. Finally, 
greatly projecting tool holders can also collide more 
easily with other machine parts. 
The invention is therefore based on the problem of 

providing a tool holder of modular construction for 
driven tools for use on lathes, of the kind initially re 
ferred to, in which, in order to increase rigidity, the 
modules adapted to fit on the base holder have the 
smallest possible structural length in the direction of the 
fixing shank, nevertheless with provision of optimum 
support, especially of the driven shaft but also of the 
intermediate shaft. 

This is achieved according to the invention in that the 
driven shaft and the intermediate shaft are provided at 
the input end on their ends in each case facing the at 
tachment flange with a support pin of the same diame 
ter, each freely projecting beyond the associated cou 
pling part to the respectively adjoining module, and in 
that the drive shaft and the intermediate shaft are each 
provided, respectively in the region of the attachment 
flange and at their ends facing the respective tool head, 
with a coaxial support bore, in which the support pin of 
the respectively adjacent module can be inserted with a 
fit. 
Through the fitting engagement of the support pin in 

the support bore of the drive shaft or of the intermediate 
shaft there is obtained an optimum support of the driven 
shaft and also of the intermediate shaft of relatively 
great axial length, at the same time with shortening of 
the axial structural length of the tool head or of the 
intermediate part. The optimum support of the driven 
shaft of the tool head has above all essential advantages 
when the driven shaft also includes at the same time the 
tool receptacle for a drill or mill. The driven shaft then 
in fact acts as a drilling or milling spindle and a stiffer 
mounting and hence also a greater machining accuracy 
result from the additional support of this shaft in the 
support bore of the adjacent module. Through the addi 
tional support of the driven shaft or of the intermediate 
shaft, bearings provided in the tool head or intermediate 
part for these shafts can also be arranged at a smaller 
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axial spacing from one another, which leads to shorten 
ing of the axial structural length of the individual mod 
ules and thus of the complete tool holder. Through this 
the rigidity of the tool holder assembled from the mod 
ules is increased and the further disadvantages associ 
ated with tool holders projecting farther are avoided. 
BRIEF OESCRIPTION OF THE DRAWINGS 

The invention is explained in more detail below, with 
reference to several embodiments shown in the draw 
ings. in the drawings. 

FIG. 1 is an axial section of a tool holder assembled 
from a base holder and tool head, 

FIG. 2 is an axial section of a tool holder assembled 
from a base holder and angle tool head, 

FIGS. 3 and 4 illustrate assembled tool holders pro 
vided with a step-down gear and a step-up gear, respec 
tively, between the base holder and the tool head, 
FIG. 5 illustrates an assembled tool holder with an 

offset gear arranged between the base holder and an 
angle tool head, 

FIG. 6 illustrates an assembled tool holder with a 
coolant feed arranged between the base holder and an 
angle tool head, 

FIG. 7 is a front view of an assembled tool holder in 
the direction VII of FIG. 5. 

DETAILED DESCRIPTION 

Not only the structure of the tool holder according to 
the invention but also how the most varied tool holders 
can be assembled from the different modules will be 
explained with reference to the drawings; however the 
range of variation is not to be limited to the examples 
shown in the drawings. Each tool holder consists at 
least of a base holder 1 and a tool head 2 or 3. Between 
the base holder 1 and the tool head 2,3 in question there 
can be fitted intermediate parts 4, 5, 6, which each in 
clude gears, and/or an intermediate part 7 (FIG. 6) 
which contains a coolant feed. The arrangement be 
tween the base holder 1 and the tool head 2, 3 of two 
intermediate parts each containing gears is also possible, 
for example the intermediate part 6 with the offset gear 
in combination with the intermediate part 4 having the 
step-down gear or the intermediate part 5 having the 
step-up gear. 
The base holder comprises a fixing shank 10 or the 

like, with which it can be fitted into a receptacle 11 of 
the tool turret 12 of a lathe. Basically the fixing shank 10 
is matched in shape and size to the current receptacle 
11, whereby the most varied connections customary in 
tool/machine tool interfaces are feasible. The fixing 
shank could also be formed as a fixing part which can be 
screwed on to the tool turret. Connected coaxially to 
the fixing shank 10 is an attachment flange 13, which 
has a centering rim 13a for each module to be fixed on 
the attachment flange 13, namely a tool head 2, 3 or an 
intermediate part 4-7. The axial connection of the indi 
vidual modules 1-7 to each other can be effected by 
axially directed screws, not shown. Within the fixing 
shank 10 and the attachment flange 14 a drive shaft 14 is 
rotatably mounted by means of bearings 15, 16 provided 
in the fixing shank 10 and in the attachment flange 13. 
The drive shaft 14 is keyed or the like at 17 on the input 
end for coupling to a rotary drive, not shown, of the 
lathe. Furthermore the drive shaft 14 has at its output 
end a coupling part 18 in the form of an internal polygo 
nal shape. Adjoining this coupling part 18 is a support 
bore 19, whose diameter corresponds to the diameter D 
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4. 
of a support pin 20, 21, 22, 23, 24, 25, adapted to be 
inserted in the support bore 19. 
The tool head 2 comprises a driven shaft 28 mounted 

by means of the bearings 26 in the housing 27. This 
driven shaft 28 is provided at its input end facing the 
attachment flange 13 with a coupling part 29 formed as 
an external polygon shape. The support pin 20 connects 
to this coupling part and projects freely towards the 
respective adjoining module, here the base holder 1. In 
order to ensure modular construction of the most varied 
tool holders, the support pin 20 has the same diameter as 
the support pins 21-25 of the other modules 3-7. The 
housing 27 is provided at its end facing the attachment 
flange 13 with a centering bore 30 matching the center 
ing rim 13a. In the tool head 2 illustrated in FIG. 1 the 
driven shaft 28 has furthermore a tool receptacle 31, in 
which can be fixed a tool 32, for example a mill or a 
drill. 
The driven shaft 28 is supported radially by means of 

the bearings 26 with an axial spacing of a1. In the assem 
bled state, as is shown in FIG. 1, the support pin 20 of 
the driven shaft 28 engages with a fit in the support bore 
19 of the drive shaft 14. There thus results a further 
radial support of the driven shaft such that a substan 
tially greater axial spacing a2 of the two outermost 
radial supports arises. The driven shaft 28 is thus sup 
ported at a greater axial spacing a2 and a higher rigidity 
of the bearing results. The torque is transmitted from 
the drive shaft 14 through the inter-engaging coupling 
parts 18, 29 to the driven shaft 28. In the angle tool head 
illustrated in FIG. 2, the tool axis W is arranged at right 
angles to the axis A of the base holder 1. Parts of like 
function are indicated by the same reference numerals 
as in the previously described embodiment, with the 
exception of the support pin 21, so that the above de 
scription applies in substance. Although only a single 
bearing 26 is here provided for the driven shaft 28, an 
additional radial support at greater spacing a3 from the 
single bearing 26 is here obtained by the engagement of 
the support pin 21 in the support bore 19, and hence a 
good support of the driven shaft 28. Through this a 
relatively short axial structural length of the tool head 3 
is obtained in the direction of the axis A of the base 
holder 1. 

In the angle tool head illustrated in FIG. 2, the driven 
shaft carries a bevel gear 33, with which it drives the 
radial spindle 35 via the bevel gear 34. This carries the 
tool receptacle 31 at its free end. Instead of a single 
radial spindle 35 a plurality of radial spindles could be 
provided, just as a plurality of axially directed spindles 
with tool receptacles could be provided in a tool head, 
driven from the driven shaft. 

In the embodiment shown in FIG. 3 an intermediate 
part 4 is arranged between the base holder 1 and the tool 
head, having a step-down gear 4a in the form of a plane 
tary gear. The intermediate part 4 has an intermediate 
shaft consisting of two shafts parts 36,37. The shaft part 
36 is provided at the input end with the coupling part 38 
formed as an external polygonal shape, on which the 
freely projecting support pin 22 adjoins. The other shaft 
part 37 comprises a coupling part 39 formed as an inter 
nal polygon shape. The coupling parts 38, 39 corre 
spond in their form and size to the coupling parts 28 and 
18 of the embodiments shown in FIGS. 1 and 2. The 
shaft part 36 has further a support bore 40. Since how 
ever with this step-down gear the intermediate shafts 
36, 37 rotate with different speeds, a needle bearing 41 
is provided between the support bore 40 and the sup 
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port pin which is in engagement in this support bore, 
e.g. the support pin 20 of the tool head 2. Here again 
there results an additional radial support of the driven 
shaft 28 of the tool head 2, through the support pin 20 
engaging in the support bore 5040) with the interposi 
tion of the needle bearing 41. Moreover the intermedi 
ate shaft part 36 is also supported by its support pin 22 
engaging in the support bore 19. 

in the embodiment shown in FIG. 4, the intermediate 
part 5 has a step-up gear 5a formed as a planetary gear. 
Parts of like function are also designated with the same 
reference numerals here, as were employed in the de 
scription of the embodiment shown in FIG. 3. In the 
embodiment shown in FIG. 4 the intermediate shaft 
parts 36, 37 do indeed likewise rotate with different 
speeds but the support bore 40 can here be arranged in 
the output end intermediate shaft part 37, which rotates 
synchronously with the support pin 20 on account of 
the inter-engaging coupling parts 29, 39. In conse 
quence no needle bearing is needed here. 

In the embodiment shown in FIG. 5 the intermediate 
part 6 is formed as a so-called offset gear, in which the 
intermediate shaft parts 36', 37" are not arranged coaxial 
with one another, but axially parallel to one another. 
The support pin 24 is provided on the input side inter 
mediate shaft part 36' and engages with a fit in the sup 
port bore 19 of the base holder. Through this there 
arises a radial support of the intermediate shaft part 36", 
so that this needs to be supported only by a single bear 
ing 42 in the housing 43. The axial structural length of 
the intermediate part 6 is thereby reduced. The output 
side intermediate shaft part 37' is likewise supported in 
the housing 43 by only one bearing 44. In this case the 
support pin 21 does not only engage in a support bore 40 
of the intermediate shaft part 37" but also in a needle 
bearing 45, which is provided in the housing 43. 
Through this needle bearing 43 (45), which, for reasons 
of space, engages on the support pin 21, not only the 
latter but also the intermediate shaft part 37" are addi 
tionally radially supported. 
With reference to FIG. 6 it will be shown that the 

construction according to the invention also allows a 
central coolant feed to the tool 32 by means of a suitable 
formed intermediate part 7. In the housing 46 of this 
intermediate part the intermediate shaft 47 is rotatably 
supported by means of the bearing 48. It carries at its 
input end the coupling part 49 and the support pin 25. 
The intermediate shaft 47 is provided with a support 
bore 50. In an enlarged annular space 50a of this support 
bore 50 there open two radial bores 51. The intermedi 
ate shaft 47 is surrounded by two axially spaced seals 52, 
which are arranged between intermediate shaft 47 and 
housing 46. An annular space 53 is delimited between 
the two seals 52, into which opens a radial feed bore 54 
provided in the housing 46. Advantageously there is 
further provided in the housing 46 an axially parallel 
feed channel 55, connected to the feed bore 54 and 
which opens at the end face 46a of the housing 46 in the 
attachment flange 13. This feed channel 55 runs into a 
further feed channel 56 provided in the attachment 
flange 13. Through the feed channels 56, 55, the feed 
bore 54, the annular space 53 and the radial bores 51, 
coolant/lubricant can be fed to the enlarged part 50a of 
the support bore 50. The driven shaft 28 of the tool head 
2 has a central coolant/lubricant channel 57, which 
extends into the support pin 20 and is connected to the 
space 50a through radial bores 58. If desired the coo 
lant/lubricant feed could also be effected in that the 
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6 
radial feed bore 54 in the housing 46 is led to the outside 
and there can be connected by a releasable hose cou 
pling to a feed hose for coolant/lubricant. 

Additionally or instead of the above-described cen 
tral coolant/lubricant feed, the coolant/lubricant can 
also be fed to the tool 32 de-centrally if desired. To this 
end the tool head has a feed channel 60 running into the 
feed channel 56 or 55 and on to which is screwed the 
pipe 61. Coolant/lubricant can be fed through this pipe 
61 to the tool 32 from the outside. If desired the tube 61 
can also be removed and the feed channel 60 be closed 
by a threaded rod. If only the decentralised coolant/lu 
bricant feed from the outside, then the intermediate part 
7 can be dispensed with and the feed channel 60 is then 
connected directly to the feed channel 56 of the attach 
ment flange 13. 
With an angle tool head 3, as it is shown in FIG. 5, 

normally only machining can be undertaken in which 
the tool axis W runs exactly radially to the workpiece 
axis. However machinings are also often required in 
which the tool axis W has to be offset relative to the 
workpiece axis of the workpiece 62 by an amount b, as 
is shown in FIG. 7. This kind of machining, which is 
called off-center machining below, is not possible with 
the previously known modular tool holders. In order to 
make such off-center machining possible, the intermedi 
ate part 6 formed as an offset gear is pivotal relative to 
the attachment flange 13 of the base holder 1 about the 
axis thereof and can be fixed in the pivoted position 
relative to the base holder 1. Moreover the angle tool 
head 3 is also pivotal relative to the intermediate part 6 
about an axis Brunning parallel to the axis A of the base 
part. The axis B pertains to the axis of the intermediate 
shaft part 37' shown in FIG. 5. The angle tool head 3 is 
also adapted to be fixed in the adjusted pivotal position 
relative to the intermediate part 6. Through this the tool 
32 can be brought into the position shown in FIG. 7, in 
which the tool axis W does not intersect the axis S of the 
workpiece 62, but runs at a distance b parallel to a ra 
dius R of the workpiece. 
The embodiments of the invention in which an exclu 

sive property or privilege is claimed are defined as 
follows: 

1. In a tool holder of modular construction for driven 
tools having a base holder with a fixing shank adapted 
to fit in a receptacle of a tool machine, said base holder 
having an attachment flange arranged coaxially with 
the fixing shank, a drive shaft rotatably mounted in the 
attachment flange and the fixing shank, a plurality of 
different modules interchangeably connectable with the 
attachment flange, each module comprising a housing 
having means defining at least one rotatable receptacle 
and a driven shaft therefor in driving connection there 
with, rotatably mounted in the housing, and coupling 
means on mutually facing ends of the drive shaft and the 
driven shaft for fixedly connecting together the drive 
and driven shafts, the improvement wherein the driven 
shaft is provided at an input end thereof facing the 
attachment flange with a support pin freely projecting 
beyond the coupling means to the respectively adjoin 
ing module, and wherein the drive shaft is provided, in 
the region of the attachment flange and at an end 
thereof facing the module, with a coaxial support bore 
into which is received the support pin. 

2. The tool holder according to claim 1, wherein the 
axial length of the support pin is at least as great as its 
diameter. 
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3. The tool holder according to claim 2, wherein the 
axial length of the support pin is approximately twice its 
diameter. 

4. The tool holder according to claim 1, wherein the 
respectively adjoining module is a series connected 
intermediate part and a tool head, the intermediate part 
being connected between the base part and the tool 
head, the intermediate part having the driven shaft 
therein and the support pin, wherein the tool head has a 
further driven shaft rotatably supported on the tool 
head, and wherein a further coupling means is provided 
for interconnecting the driven shaft to the further 
driven shaft. 

5. The tool holder according to claim 4, wherein the 

10 

further driven shaft is provided at an input end thereof 15 
with a further support pin freely projecting beyond the 
further coupling means, and wherein the drive shaft is 
provided, in the region of the tool head, with a further 
support bore into which is received the further support 
pin. 

6. The tool holder according to claim 4, wherein the 
intermediate part includes gear transmission means for 
transmitting a ratioed drive between the driven shaft 
and the further driven shaft. 

7. The tool holder according to claim 4, wherein the 
further driven shaft of the tool head has a central coo 
lant-lubricant channel wich extends into the further 
support pin, wherein the intermediate part is formed as 
a coolant-lubricant feeder, the driven shaft having at 
least one radial bore opening into the further support 
bore, wherein the driven shaft is surrounded by an an 
nular space in the region of the radial bore and delim 
ited by axially spaced seals arranged between the driven 
shaft and the housing, and wherein a radial feed bore 
provided in the housing opens into the annular space. 

8. The tool holder according to claim 7, wherein 
there is provided in the housing a feed channel extend 
ing parallel to an axis of the drive shaft and leading to 
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8 
the feed bore and which opens at an end face of the 
housing facing the attachment flange and into a feed 
channel provided in the attachment flange. 

9. The tool holder according to claim 4, wherein the 
intermediate part includes gear transmission means for 
transmitting a ratioed drive between the driven shaft 
and the further driven shaft, wherein the driven shaft is 
laterally offset from and parallel to the drive shaft, 
wherein the driven shaft is connected to an angle tool 
head in which a tool axis is arranged at right angles to 
an axis of the drive shaft, and wherein both the interme 
diate part and the angle tool head are capable of pivot 
ing respectively relative to the attachment flange of the 
base body about an axis of the attachment flange and 
relative to the intermediate part about an axis of the 
driven shaft and can be selectively fixed in the adjusted 
pivoted position. 

10. The tool holder according to claim 1, wherein the 
respectively adjoining module is a tool head, the means 
defining at least one rotatable receptacle being a tool 
receptacle. 

11. The tool holder according to claim 4, wherein the 
coupling means and the further coupling means both 
have a polygonal shape, wherein the drive shaft and the 
further driven shaft are each provided with an internal 
polygonal shape and the input end of the driven shaft 
and the input end of the further drive shaft are each 
provided with an external polygon shape. 

12. The tool holder according to claim 6, wherein 
said gear transmission means includes an intermediate 
shaft, and wherein a needle bearing is provided for 
supporting the further support pin arranged in the fur 
ther support bore and for accommodating the different 
speeds of rotation of the intermediate shaft and the 
further support bore relative to the further support pin 
received in the further support bore. 

k k k K 
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